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Experimental Studies for the prevention and the Onset
of Radiological Pulmonary Injury

By

Kazuyo Ozawa
Department of Radiology, Kobe Medical College
(Director: Professor Kazuyuki Narabayashi).

Experimental studies have been carried out with the use of rabbits for the purpose
of preventing the occurrence of radiation pneumonitis frequently encountered in the
radiological treatment of thoracic tumor.

In the present experiment, 97 rabbits were used to study the effect of roentgenological
radiation of the chest taking into consideration of an exposed time element and radiation
dosage and by the interference on circulation of bronchial arteries as well as the drugs
which would exert effect on autonomic nervous system.

The following results were obtained ;

1. X-ray exposure of the chest has demonstrated following tissue changes, i. e.,
retrogressive changes of bronchial lymph nodes and the tissues of bronchial cartilage,
thickeniug of septa of alveolar vesicles, thickening of intima, media of pulmonary and
bronchial vessels, obstruction and stenosis of internal vascular space, perivascular
and bronchial round cell infiltration and regressive changes of bronchial epithelial cells
and vesicular epithelium. The changes in the bronchial blood wvessels were practically
identical with pulmonary vessels, that is, those changes seen such as hyperplasia of
intima and media, with roughening and uneven arrangement and with stenosis or
obliteration could be contrasted with the above findings.

2. The pulmonary changes can be markedly influenced by the difference in degree
of radiation quantity rather than qualitative difference; the more the total quantity
of radiation, the more noticeable of its change.

3. The effect of time factor seemed to show that changes are more pronounced
with increased minute dose and the changes of a single irradiation are more stronger
than fractional method.

4. The effect of X-.ray irradiation was more mirked when the right internal
mammary artery was sectioned, the injury was more marked than the controls,
especially with retrogressive degeneration of bronchial and vesicular epithelium and
thickening of intima and media of blood vessels, with hyperplasia of alveolar septa,
and death cases have increased. This fact was attributable to interfered vascularity
of bronchial artery.

5. The extent of pulmonary injury could be markedly reduced by daily administ-
ration of such drugs as; epirenamine hydrachloride, benzilimidazoline hydrochloride,
acetylcholine chloride, tetraethylammonium bromide, chlorpromazine hydrochloride,

ol
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dihydrooxypropyltheophylline, on the day of irradiation. It is assumed that those
drugs seemed to exert increased blood circulation of bronchial artery directly or
indirectly influenced to local blood vessels and cardiac function, with the dosage in
usage which appear to offer opposite reaction.

6. It has been fonud that these drugs are capable of preventing or reducing the
onset and development of radiological pulmonary injury when these drugs were to be
utilized in the radiation treatment.
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